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doi:10.1016/j.jfma.2011.07.018A 56-year-old woman complained of blurred vision and pain in her right eye for several days.
Slit lamp examination revealed a large epithelial defect and disciform stromal edema with ring
infiltration in her right cornea. Unfortunately, hypopyon and purulent discharge subsequently
developed in both eyes. Herpetic keratouveitis and a superimposed pseudomonas infection
were diagnosed. A systemic review on the patient showed malnutrition due to her dietary pref-
erence and vegetarianism. After the infection was controlled, bilateral epithelial defects per-
sisted for a long time. We performed amniotic membrane transplantation on both eyes and the
clinical status improved with administration of vitamin and protein supplements. Although rare
in Taiwan, vitamin A deficiency should be kept in mind when conjunctival and corneal xerosis
occurred. Vitamin A supplements are suggested because of the increased susceptibility to
infection in patients with this clinical status.
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Vitamin A deficiency is the major cause of preventable
blindness in malnourished children, particularly in the
developing world.1 In the developed countries, cases of
severe vitamin A deficiency are rare and most of them are
secondary to malabsorptive syndromes such as alcoholism,& Formosan Medical Association. All rights reserved.
Bilateral corneal ulcers in vitamin A deficiency 185bypass surgery, short bowel celiac disease, and pancrea-
titis.2 Here, we report the rare case of a vegetarian who
was on an unusual diet and developed herpetic keratou-
veitis in the right eye with a superimposed bacterial
infection in both eyes.Figure 2 A 1 1 mm2 epithelial defect on the left cornea
with diffuse superficial punctate keratopathy (corneal xerosis).Case report
A 56-year-old woman presented to our clinic with rapidly
decreasing vision and increasing pain in her right eye over
a 2-day period. The best corrected visual acuity was hand
motion with her right eye and counting fingers with her left
eye. Slit-lamp examination of her right eye revealed
conjunctival xerosis, a 6 6 mm2 central corneal epithelial
defect with ring infiltration, and disciform stromal edema
with Descemet membrane detachment (Fig. 1). The anterior
chamber showed a severe reaction with 4þ cells. The left
eye exhibited conjunctival keratinization and diffuse
superficial punctate keratopathy. Both eyes showed
a decrease in corneal sensation. The tentative diagnosis was
xerophthalmia of both eyes and herpetic keratouveitis in the
right eye, because the results of clinical imaging and the
polymerase chain reaction test for herpes simplex virus-1
(HSV-1) was positive in the aqueous humor. An initial
treatment consisted of 500 mg of acyclovir administered
intravenously every 12 hours because the patient had an oral
ulcer and was thus incapable of swallowing large tablets.
Tobramycin (3 mg/mL) eye drops and artificial tears (Vidisic
gel, Dr. Gerhard Mann Chem.-Pharm. Berlin, Germany) were
administered four times a day in both eyes. On the second
day of hospitalization, the anterior chamber reaction had
worsened in her right eye and a 1 1 mm2 corneal epithelial
defect appeared in the left eye (Fig. 2). Dexamethasone
1.5 mg (5 mg/1 mL) was therefore injected into the sub-
conjunctival space of the right eye. The reaction of the
anterior chamber was eased after this procedure.
Unfortunately, on the evening of the fourth day, the
density of the ring infiltrate and hypopyon increased in the
right eye. A 2 2 mm2 paracentral corneal ulceration with
minimal hypopyon was also noted in the left eye.Figure 1 The right cornea has a central epithelial defect
with a disciform edema and ring infiltration. The conjunctiva
shows epithelial keratinization.Furthermore, a purulent discharge developed the next
morning, and the condition of both eyes worsened (Fig. 3).
A superimposed bacterial infection in both eyes was thus
suspected and an hourly treatment of topical fortified
gentamicin (15 mg/mL), alternating with cefazolin (50 mg/
mL) every hour, was started. Additionally, 1 g of cefazolin
was administered every 8 hours and 120 mg of gentamicin
twice a day, both intravenously. Smear tests and bacterial
cultures proved that both eyes were infected with Pseu-
domonas aeruginosa.
Meanwhile, we conducted a systemic survey on the
patient. The biochemical analysis on her blood sample
showed that the serum albumin was 3.4 g/dL (normal range
3.5w5.2 g/dL), total protein was 5.9 g/dL (normal range
6.2w8.3 g/dL), cholesterol was 91 mg/dL (normal range
130w200 mg/dL), and triglyceride was 32 mg/dL (normal
range 35w200 mg/dL). No remarkable result was found on
the hematologic, immunologic, and rheumatologic evalua-
tions, except for mild anemia (hemoglobin 10.1 g/dL,
hematocrit 31.5%). Abdominal sonography showed that her
liver and kidneys were normal except for a gallbladder
polyp. On reviewing her medical history, we found that the
patient had difficulty in eating solid food because she had
biting pain with tooth mobility for months and had a long
followed strict vegetarian diet, she also disliked carrots,
sweet potatoes, pumpkins, and asparagus, and was
restricted from eggs and milk. No major surgery or medical
disease in previous years was mentioned, except for
a history of dry eye syndrome. The patient had been
informed of the diagnosis of vitamin A deficiency due to
conjunctival xerosis (Fig. 4) 2 months ago. Artificial tears
and vitamin A ointment had been prescribed. The patient
was asked to take vitamin A pills and more vitamin A con-
taining food such as papaya, spinach, etc. However, she did
not seem to follow these suggestions. Her weight was 38 kg
and height was 150 cm. Her skin was scaling and dry. This
general appearance in conjunction with the aforemen-
tioned ocular signs strongly suggested that the patient had
severe vitamin A deficiency and malnutrition. As such, she
was placed on a high-protein diet as monitored by a nutri-
tionist and asked to ingest multivitamin pills, including
5,000 IU of vitamin A daily.
Figure 3 Purulent discharge occurred and hypopyon increased on the morning of the 5th day in both eyes. (A) Right eye. (B) Left
eye.
186 H.-Y. Hsu et al.With our treatments, her condition improved over
a period of 3 months. After bacterial infection was
controlled, the thick exudative material remained in the
anterior chamber of her right eye but was rapidly reduced
when we added 10 mg oral prednisolone twice a day.
However, as both corneal epithelial defects persisted, we
performed amniotic membrane transplantation on both
eyes. The epithelia healed 1 month after the surgery. The
keratinized conjunctiva improved after 3 months of vitamin
A and other nutritional supplements (Fig. 5).
Discussion
In this article, we report a case of stage X1A conjunctival
xerosis and X2 corneal xerosis (World Health Organization
1982 classification of xerophthalmia) as a result of vitamin
A deficiency caused by dietary restrictions. Although we
found corneal defects and anterior chamber reaction upon
initial presentation, our further systemic review of the
patient, including medical history and dietary habits, led us
to conclude that the patient had severe vitamin A defi-
ciency. This matches a previous diagnosis of xerophthalmia,
which is an ocular manifestation of vitamin A deficiency and
is characterized by symptoms including night blindness,
conjunctival and corneal xerosis, corneal ulceration, andFigure 4 Conjunctival xerosis represents scaly, dry, and
keratinized conjunctiva.keratomalacia.1,3 Vitamin A is necessary for the metabolism
of corneal epithelium, keratocyte, and endothelium.4,5
Individuals deficient of vitamin A are commonly deficient
in the retinol-binding protein that is required to transport
vitamin A in the plasma into cells.6 Because the deficiency
of the retinol-binding protein may result from a low-protein
diet, vitamin A deficiency often occurs with generalized
protein-energy malnutrition.
Although xerophthalmia progression to corneal ulcera-
tion seems to be potentiated by trauma and protein defi-
ciency,3,4 it has also been shown that the inflammatory
response in the eyes of patients with dry eye was more
aggressive in those with vitamin A deficiency.7 The study by
Shams et al. also showed the interleukin-1 level in vitamin
A-deficient rats with injured corneas was higher than in
those with normal corneas.8 Therefore, xerophthalmia, or
a vitamin A-deficient cornea, is susceptible to bacterial
infections, which explains the severity of corneal ulcers in
our patient, whose corneal epithelial defect rendered the
cornea more vulnerable to infection.
However, the source of the bacterial contamination
remains to be determined. We suspect that the infection
was hospital acquired during the injection of dexametha-
sone, as the swab culture was negative on the first day of
admission and the penetration of subconjunctival space
during injection may increase the risk of infection. Never-
theless, this procedure was performed on the patient’s
right eye only, whereas both eyes showed evidence of
bacterial infection. We also could not exclude the possi-
bility of coexisting viral and bacterial infections, because
recurrent ocular HSV infection may reactivate the virus in
the cranial nerve V. In rat corneas, a mild vitamin A defi-
ciency increased the severity of experimental corneal HSV
infections and resulted in corneal epithelial ulceration and
necrosis, although the relationship between environmental
factors and ocular HSV recurrence is not found in the
prospective trial.9,10 The Herpes Eye Disease Study (HEDS)11
suggested a treatment with topical corticosteroid and
prophylactic antiviral agents could reduce the progression
of stromal inflammation and shorten the duration of herpes
simplex stromal keratitis. In our case, the administration of
antiviral therapy and oral corticosteroids indeed reduced
the stromal edema and anterior chamber reaction.
Additionally, the treatment with vitamin A supplements
resolved the early ocular signs in our patient. Although this
Figure 5 (A) Keratinized conjunctiva before treatment. (B) Normal conjunctiva after vitamin A supplementation.
Bilateral corneal ulcers in vitamin A deficiency 187patient was a vegetarian, she was also prejudiced against
various vitamin A- and protein-containing foods and
therefore was malnourished with vitamin A deficiency as
a result, despite the fact that a well-planned vegetarian
diet could easily prevent her complications. In this regard,
the United States Department of Agriculture has suggested
that, to prevent ocular complications, those on a vege-
tarian diet should eat vitamin A-containing foods such as
carrots, broccoli, sweet potatoes, butter, kale, spinach,
pumpkin, and collard greens.
Our treatment for the patient was prescribed in accor-
dance with the World Health Organization recommendation
to give vitamin A in three age-specific doses.12 For adults, the
first dose (500,000 IU) is given immediately, the second
500,000 IU on the following day, and the third dose
(50,000 IU) is given 2 weeks after the first dose. Although
parenteral administration may be needed for patients with
nonabsorptive syndromes, it is not carried out on our
patient.4 In this case, the keratinized conjunctiva returned
to its normal appearance 3 months after the supplementa-
tion of sufficient vitamin A and protein (Fig. 5), supporting
the correct diagnosis and treatment of vitamin A deficiency.
In conclusion, the current report has provided an empiric
example of ocular complications treated by vitamin A
supplementation. Ophthalmologists should keep the diag-
nosis of vitamin A deficiency in mind when mild and
moderate ocular surface signs of xerophthalmia are
detected, even though such cases may be rare in Taiwan.
Furthermore, upon diagnosis of similar ocular symptoms,
vitamin A should be promptly supplemented to prevent
further complications.Acknowledgments
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